Pon Yang Kham Livestock Cooperative Limited (PYK Coop) is a local business organisation located in Sakon Nakhon province, Thailand. It has an essential economic role in assisting farmers and the community by creating a fair income distribution. However, PYK Coop has been facing problems from an oversupply of fattening cattle and the numbers involved in cattle production. This research investigated the costs and returns of production and the suitable farm size for beef cattle production to supply PYK Coop. The primary data were collected from 409 farmers in the cooperative using a questionnaire. The costs and returns of production were analysed and classified by the size of the farm to determine the most appropriate farm size for investment.
Introduction
Pon Yang Kham Livestock Cooperative Limited (PYK Coop) is located in Sakon Nakhon province, north-eastern Thailand. Since reporting commenced in 1980, PYK Coop has been attracting a lot of interest since it produces good quality beef products for the market. In 2017, PYK Coop consisted of 6,400 members, mainly from Sakon Nakhon province with some from neighbouring areas such as Nakhon Phanom province. Based on the available data from 2013-2017, the number of fattening cattle in PYK Coop is tending to rise. However, there is a decline in the number of fattening cattle being slaughtered (see Figure 1 ). In 2017, there were approximately 6,500 of 11,800 fattening cattle slaughtered, which accounted for 50% of the total fattening cattle. The members of PYK Coop suffer from financial problems. In addition, the increase in feeding expenses and prolonged feeding periods have increased annual costs to as high as THB 125.30 million.
In light of recent events in PYK Coop business management, it is becoming extremely difficult to ignore the inconsistency in the number of fattening cattle on the supply side and market demand. An objective of this study was to investigate the suitable farm size for Pon Yang Kham fattening cattle so that the farmer would have a reasonable investment. It is hoped that this research will contribute to a deeper understanding of the PYK Coop situation and can be used to guide policy for better product processing planning and marketing management. 
Method
The study was based on cost-benefit analysis. Primary data were collected from 409members of PYK Coop out of a total of 6,428 members. The sample size (409) was estimated based on the formula proposed by Yamane (1967) . The 409 farmers were classified according to 21 groups of cooperatives in Sakon Nakhon and Nakhon Phanom provinces. Primary data were collected using stratified proportional random sampling. All primary data were analysed using the cost-benefit analysis and classified by fattening cattle farm size. The three farm sizes were: small-sized farms with 1-5 cattle, medium-sized farms with 6-10 cattle and large-sized farms with more than 10 cattle.
Cost-benefit analysis in economics considers explicit costs and benefits that can be calculated in monetary terms. Costs can be classified into two types. First, a fixed cost is defined as an expense or cost that does not change with an increase or decrease in the number of goods or services produced or sold, such as land rent, land tax, agricultural equipment depreciation and long-term investments opportunity costs. Second, a variable cost is an expense that changes in proportion to production, such as calf and growing cattle, cattle feed, medical supplies, wages, fuel cost, utility cost, maintenance cost and short-term investment opportunity cost. The benefit is the value of the product or service produced from the investment and can be divided into a direct benefit from the value of the fattening cattle sold in 2018 and an indirect benefit from by-products such as cattle manure.
The total production cost is all expenses incurred from the production, i.e. cash and non-cash costs and can be written as (1):
The benefit from production includes all income that farmers receive from their production or from fattening cattle as shown in (2):
The gross return or the income over variable costs is the total benefit (2) deducted by the total variable costs and the net return or the income over total costs equal to total benefit (2) deducted by the total production cost (1).
The optimal farm size can be analysed using the break-even point of production from the cost-benefit analysis of PYK Coop farmers based on the three farm sizes using the formula:
Average Price -Average Variable Cost
In Thailand, there are two types of beef cattle: 1) traditional farming or free ranch and 2) beef cattle production in livestock boxes which places an emphasis on a quality meat product. The total cost of beef cattle production under mas.ccsenet.org
Modern Applied Science Vol. 13, No. 7; 2019 the free ranch approach is always lower than raising animals in barns. The main production cost of free ranch farming is the own labour cost which is a non-cash variable cost, so the total cash cost is low resulting in a profit or net return over the beef cattle in barns. The main production cost from cattle raising in barns is the feed or feed concentrate, which lowers the net return from growing calves and cattle (Mekdaeng et al., 2012; Wetchakama et al., 2017) . PYK Coop members had a positive net income over the cash cost from fattening cattle with 11-12 months feeding of about THB 13,000-15,000 per head; however, considered on a total cash and non-cash cost basis they made a loss (Songserm, 2005; Niyompatama, 2011; Ngiewsrida, 2012; Kankaew, 2012) . The problems associated with beef cattle farming are the limited sources of natural grass and a lack of grazing areas and the expense of concentrated feed, so beef cattle farming is possibly a part-time occupation to supplement income in the agriculture sector. On the other hand, the net benefit of raising cows to produce calves was positive at about THB 9,500 per head. (Yaemkong, 2016) .
Results and Discussion

General Data
The majority of the 409 participants responded that they grew paddy rice as their primary occupation (92.91%) and raised cattle as a supplementary occupation (96.82%). The participants also reported that they had an average fattening cattle area of 0.12 hectares, with an average stable area of 0.08 hectares and average grassland of 0.33 hectares. All cattle areas were self-owned with an average price of THB 19,800/hectare. The household had an average of 4.35 members with 2.11 in agricultural labour. The average farmer had cattle experience of more than 10 years and received knowledge from PYK Coop and various educational institutions. Their source of investment funds was from the Bank for Agriculture and Agricultural Cooperatives.
Pon Yang Kham Fattening Cattle
The farmers had an average of 10.10 head of beef cattle, classified into bulls and cows (3.51 head), calves and growing cattle (2.24 head) and fattening cattle (4.35 head). There were 142 farms (34.72%) classified as small that had no more than five head of cattle per farm, while 120 farms (29.34%) were classified as medium-sized and had 6-10 head per farm. The remaining farms (147 or 35.94%) were large-sized that had more than 10 head per farm. The average numbers of fattening cattle per farm size were 2.21, 3.64 and 6.39, respectively. A majority of the farmers (80.68%) bought their cattle from the community market or neighbourhood, and almost half of the participants (47.92%) bred the cattle themselves.
A majority of the participants had stables for fattening cattle in the house area (94.62%). A majority of the stables were built from partial wood and cement with a metal sheet roof, with 57.21% of the participants having improved the cattle area from the wooden stables with an earthen floor to standard stables on a concrete floor. The stables had a feed trough, used tires for drinking water storage and had other equipment such as mowers, water pumps, weight scales, water tanks, food mixers and grinding machines.
The farmers started feeding concentrated food to the fattening cattle when the cattle were aged on average 21.53 months, or when each animal weighed about 369.85 kilograms. The feed for the fattening cattle consisted of concentrated food, fodder, grass, rice bran, cassava pulp and molasses with average usage quantities of 4. 03, 6.85, 5.20, 3.28, 3 .58 and 1.04 kilogram per day per head, respectively. The concentrated feed and molasses were bought from PYK Coop with average prices of THB 8.74 and 6.20 per kilogram, respectively. The fodder, grass, rice bran and cassava pulp were bought from the local market with average price of THB 1.39, 2.06, 6.86 and 2.18 per kilogram, respectively. All farmers had veterinary health checks of their cattle twice a year by veterinary and the medical service was provided by the cooperative, costing THB 303.01 per service per head. 
Production Costs of Pon Yang Kham Fattening Cattle
Suitable Farm Size for Pon Yang Kham Fattening Cattle
The suitable farm size for Pon Yang Kham fattening cattle was analysed from the cost-benefit analysis of the three farm sizes, as shown in Table 2 . The total production cost was THB 134,698.30, 236,711.40 and 482,472 .08 per farm per year for the small-sized, medium-sized and large-sized farms, respectively. The overall benefit from fattening cattle in each size was THB 127, 840.14, 233, 795.83 and 450, 335.37 per farm per year, respectively. Hence, the net return based on income over the cash cost was THB 62, 536.27, 92, 924.00 and 152, 871.67 per farm per year or THB 40, 548.63, 34, 846.50 and 30, 741.63 per head per year. The results suggested that the fattening cattle decision maker can plan from a break-even point analysis and considering both fixed inputs and variable inputs together with the market price or the average price that farmers receive from the cooperative. From Table 3 , the small-sized farm which no more than five head of cattle and feeding 1.54 fattening cattle, based on the break-even point analysis for fattening cattle should reduce the number of fattening cows to only 1.34. The medium-sized farm with 6-10 cattle per farm and 2.67 fattening cattle should reduce the fattening cattle to 2.58. The large-sized farm with more than 10 head per farm with 4.97 fattening cattle should reduce the number of fattening cattle slightly to 4.91. To sum up, on average, a farmer who was a PYK Coop member should raise 3.03 head of fattening cattle per farm.
The results from the cost-benefit analysis classified by farm size (Table 2) showed the net return over the cash cost for a large-sized farm was THB 152,871.67 per farm per year which was higher than for the medium-and smallsized farms with values of THB 92,924.00 and 62,536.27 per farm per year, respectively. Although the small farm had the lowest net return per farm, the value of return per cattle head was higher than the medium and large farm.
The proportion of total income to cash costs for the small-sized farms was 1.96. In other words, fattening cattle investment would double the revenue, followed by medium-and large-sized farms with proportions of 1.66 and 1.51, respectively. However, if considering the ratio of total benefits to total costs, all farms regardless of their size, had total costs more than total benefits. For medium-sized farms this proportion was nearly 1, so total costs equalled total benefits and so was regarded as the most suitable farm size, compared to the other two sizes. The large farm had double the cost of cattle feed than the other farms and had greater labour costs in farming cattle and planting grassland. In contrast, the small farm recorded a lot of the fixed value from the standard livestock boxes and agricultural machinery and equipment investment. In summary, Pon Yang Kham fattening cattle should be a part-time occupation rather than being developed into a main career or large-scale production.
Conclusion
The analysis of the suitable farm size for Pon Yang Kham fattening cattle aimed to find the break-even point for finishing cattle from a cost-benefit analysis that could reflect the production decisions from the use of production factors and the received price. In this study classifying the return by farm size, the results showed that the net income over the cash cost of the large-sized farms was higher than for the other two sizes (medium-and smallsized farms, respectively). In contrast, the net return per cattle head on the small farm was higher than for the other two (medium-and large-sized farms, respectively. These reflected that even though the large-sized farm received the highest net return, the small-sized farm had a greater net return per head of cattle than the large-sized farm because of the high cost of variable inputs such as feed concentrate and labour costs. The optimal feedlot numbers for beef cattle on the small-, medium-and large-sized farms were 1.34, 2.58 and 4.91 head per year or overall it was 3.03 head per year. Consequently, PYK Coop should set a target number of beef cattle for members of not over 10 with 3 fattening cattle, which would make a suitable cattle investment that would be profitable.
These results can be used as guidelines for PYK Coop to manage and encourage their farmers to feed their beef cattle to reduce the risk and the uncertainty of business operations, as follows:
1. PYK Coop should help the member to have the cattle, not over ten beef cattle and feeding fattening cattle three head per year for the appropriated production cost and the farmer will gain the cash benefit.
2. The highest cost of Pon Yang Kham fattening cattle production was the cost of the cattle and secondly the concentrate feed (26.11 and 14.18%, respectively, of the total cost) and these were the factors associated with making a loss form cattle farming. The farmer should reduce unnecessary expenses by breeding their own calves which could reduce the growing cattle costs by THB 19,057.13 per head. Alternatively, they should lower their feed cost by using appropriate feeding formulae for the growing cattle.
